Suppression of an intrinsic strand transfer activity of HIV-1 Tat protein by its second-exon sequences.
The Tat protein of human immunodeficiency virus type 1 (HIV-1) has been shown to restrict premature reverse transcription at late stages of virus infection and to thus ensure the integrity of the viral RNA genome for packaging. To gain further insights into the roles of Tat in HIV-1 reverse transcription, we have assessed its effects on the first-strand transfer during the synthesis of minus-strand DNA through use of a reconstituted cell-free system. The results demonstrated that a form of Tat, containing only the first exon (Tat72), was able to enhance the first-strand transfer as efficiently as did the viral nucleocapsid protein. Coincidentally, this form of Tat was unable to inhibit the production of minus-strand strong-stop DNA. Further studies with various mutated forms of Tat showed that its Cys-rich region, rather than the core and Arg-rich domains, was essential for this strand transfer activity. Moreover, this activity of Tat is largely independent of the TAR RNA structure. Although full-length Tat protein (Tat86) was also able to promote strand transfer, this activity was limited by a strong overall inhibition of reverse transcription because of the presence of the second Tat exon. Other nucleic-acid-binding proteins (e.g., single-strand DNA-binding protein) were employed as negative controls and were unable to promote strand transfer in these assays. We propose that Tat possesses nucleic acid chaperone activity and can promote the first-strand transfer during HIV-1 reverse transcription; however, these activities are restricted by the second Tat exon, and the roles of these Tat activities in viral replication remain to be elucidated.